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THE NUCLEAR ARMS RACE AND THE SCIENCE
CURRICULUM
James Cottingham
Scattergood School
West Branch, Iowa 52358
Introduction

This paper proposes some ideas about the appropriateness and value
of the study of nuclear weapons in the school curriculum in general and
the science curriculum in particular . I will discuss some ideas that have
been tried in this area by me and by others as well as some proposals
that could be tried in the future . In addition, I will reflect on things we
should be doing as science teachers in regard to nuclear weapons issues.
Let us first consider the reasons for including discussion of nuclear
weapons as a part of our school curriculum. The need is clear for two
reasons. First, as a matter of public policy, decisions involving nuclear
weapons are both a matter of life and death (literally) and involve the
commitment of huge amounts (hundreds of billions of dollars) of our
resources. It seems clear that our young people should be knowledgeable enough about nuclear weapons to make informed decisions about
them as citizens. Second, it appears that our young people are, in fact,
not well informed at all on the topic.
High school students, when first asked for information about nuclear weapons, do
not volunteer much . Some students know some of the names of missiles . .. . Almost
all students have heard of Hiroshima but almost none know the size of the bomb,
number of people killed , or any relevant statistics. Mega tonnage of present weapons,
comparable to knowing the difference between a bronze-tipped spear and an iron one
in earlier civilizations, cannot even be guessed.
The greatest lack of information has to do with th e effects of nuclear explosions.
Although they know about radiation , in none of t he di scussions were burns mentioned
as an effect of nuclear explosions. Flashblindness and electromagn etic pulse are also
unknown. (9)

The recent nationwide citizen concern over nuclear weapons has
resulted in more public discussion of these weapons and their effects
than has occurred for quite some time. There has been extensive national media coverage, as exemplified in national news magazine articles. (3)
There has no doubt been some public education taking place as a result
of this. But the current public attention to nuclear weapons issues only
emphasizes, by contrast, the almost total absence in today's school
curriculum of discussions of nuclear weapons, their effects, their cost
and their relation to our society. Our school curriculum, as judged by an
examination of our leading texts, is ignoring information related to one
of the important issues of our time.
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Nuclear Weapons and Tests

As a physics teacher, I looked first at what physics texts (and by
implication the physics curriculum) had to say on the subject of nuclear
weapons. Three of the five leading texts examined have np reference at
all to nuclear weapons, even one that has a full chapter on nuclear
energy and nuclear power produclion.(6) The two that do mention
weapons do not give enough information for an uninformed person to
grasp the quantitative and qualitative aspects of these weapons (7, 8). A
survey of current chemistry and biology texts gave similar results.
Biology texts, for example, give essentially no information on the
biological effects ofradiation. The situation would perhaps not be so bad
if basic information on nuclear weapons and their effects were included
in other courses. Unfortunately, texts in other fields that might be
expected to include such information do not do so.
Wilson (9) found that U.S. history texts give little coverage to nuclear
weapons. Hiroshima and Nagasaki are mentioned, but qualitative and
quantitative aspects of the destruction are not described in detail, and
no basis for comparison with current weapons is provided.
A survey of four of the top seven texts shows that only one has an index listing for
"hydrogen bomb." One mentions it in the narration but does not index it; two have no
reference to its development at all. Two of the texts do not mention the Nuclear Test
Ban Treaty, and one that mentions it in the narration omits it from the index. Not one
of the four texts indexes MIRVs or any significant escalation of the arms race since
the intercontinental ballistic missile, which is mentioned in only three of the books
examined. (9)
The Curriculum

Let us return to the science curriculum and the special responsibility
of the science teacher. Science teachers are expected to be knowledgeable about nuclear weapons, especially those aspects of nuclear weapons related to the specialty of the individual teacher. The general
public, not without some justification, associates nuclear weapons with
science in the 20th century and, to a certain extent,- perceives the
scientific community as bearing a special responsibility for the very
existence of these weapons. If the science curriculum, as expounded by
the "expert" science teachers, has little or nothing to say about nuclear
weapons, the message, although perhaps unintended, is nevertheless
clear: nuclear weapons are not really anything very important. I am
sure this is not a message we should be giving. We science teachers
must be leaders in eliminating "nuclear ignorance".(4)
What, then, are some ways in which the study of nuclear weapons and
related topics can be appropriately and effectively included in the
science curriculum? There are perhaps two main approaches: special
courses (or parts of courses) centered on nuclear weapons or inclusion of
nuclear weapons related topics in courses already being taught, e.g.,
biology, physics, chemistry and earth science. The examples to be
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discussed here refer mainly to high school level courses. This should not
be interpreted to imply that this is the only level at which nuclear
weapons education is desirable or necessary. Surely this kind of education is needed at both the elementary and univer sity level as well.(1)
First, consider the option of special courses. One example, proposed
by Wilson (9), is an entire course on nuclear weapons, covering the basic
physics involved, the effects of nuclear explosions, the role of nuclear
weapons in world affairs, efforts at arms limitation, and the economic
and social impact of the nuclear arms race on society. Such a course
would be, presumably, multidisciplinary, with science teachers playing
a major role. In many school situations it might be difficult to overcome
the administrative, organizational and perhaps financial problems involved in establishing such a "special" course.
A related possibility is a course on a variety of topics, of which nuclear
weapons issues would be one. There is a recently published description
of such a course taught at Westtown School in Pennsylvania. (2) The
1980-81 Westtown Science Symposium was taught jointly by a physicist, an ecologist and a biologist and included study of nuclear weapons
and nuclear war as part of the course, described as follows:
About four weeks are spent on each of t he following topics: pollution,
population growth and family planning, causes and prevention of war, world
food production and human nutrition , energy crisis, land use, economics and
the role of governme nt
... The cour se provides enough background in scientific principles to
enable students to begin to make responsible choices from a position of
knowledge. About half the class time is spent learning general principles:
the stability of ecosystems, the laws of thermodynamics, net energy in a
long energy chain, human nutritional needs, the "greenhouse effect," the
difference between a linear and a t hreshold response to a pollutant, the
economics of supply and demand , the role of government in determining
land use .
. . . Each unit ends with a research paper. (2)

I have been personally involved in a multiple-topic, interdisciplinary
course, the Special Topics in Science course taught at Scattergood
School during the 1979-80 school year. The course was, in fact, a series
of mini-courses based on the interests of the participating faculty members, three from the science faculty and one from the social studies
faculty. One of the segments I was responsible for covered the basic
physics of nuclear reactions and the use of nuclear reactions in power
reactors and nuclear weapons. Although the mini-course may have
lacked depth, both because of the short time involved (four weeks) and
the minimal science background of some of the students (no physics
required as a prerequisite), it seemed successful.
In teaching this course I did discover two very important things
about my students. First, they were generally not well informed about
9

nuclear weapons. In other words, they exemplified the kind of "nuclear
ignorance" described above. The second thing I discovered has important (positive) implications for the introduction of nuclear weapons
related topics into science courses: When students are exposed to some
of the basic facts about nuclear weapons and nuclear reactions, they
become highly motivated to understand the basic science involved. Let
me give one example.
The Special Topics course at Scattergood was taught just shortly
after the highly publicized Progressive article, "The Secret of the HBomb," was finally published (5). One key concept mentioned in the
article was radiation pressure. (We read and discussed the article in
class.) I was asked to explain the concept. At some point during my
explanation, I realized that we were discussing momentum conservation and that the students were interested, interested in a deeper way
than they are when they look at strobe photographs of pucks on air
tables. This example illustrates that the discussion of nuclear weapons
topics can be used to enhance interest in the basic content of a science
course. This means that there need not be a situation in which including
nuclear weapons related topics means excluding some of the basic
science content of a course.
This may be the most realistic way of including nuclear weapons
related material in the science curriculum in a majority of school situations, namely the inclusion of relevant material in existing science
courses. I have attempted this to some extent in the past in physics
courses, but I feel that the nuclear weapons topics could be better
integrated into the course than they have been. There is no reason that
these topics cannot be introduced throughout the course rather than
included as a separate segment or interlude. As an example (again from
physics), why not discuss nuclear bombs as part of the first discussions
of energy conservation? (I do mean to really discuss them, not just
mention them in passing.) This would be a good time to talk about E =
mc 2 and, for good measure, dispel the common misconception that
Einstein did a lot of work in the development of nuclear weapons.
Resources

One difficulty for a science teacher attempting to introduce nuclear
weapons related topics into the curriculum is the real dearth of curriculum materials in the area. (Perhaps part of our effort in this area
should be to convince textbook publishers to remedy some of the omissions noted above.) One approach that can be effective-is the assignment
of individual research projects. The scope of these can vary all the way
from brief reports that might be no more than overnight assignments to
10

full-blown term papers. One obvio~s set of topics would be some of the
principal effects of nuclear explos10ns;
• blast
• firestorm
• radiation (long and short term effects)
• electromagnetic pulse
• destruction of ozone layer
• fallout
• burns
To achieve integration with the rest of the course material, topics can be
chosen and instructions for reports given to maximize the relevant
science content. Using this approach, nuclear weapons topics might
come up throughout a course rather than making a quick appearance
and disappearance in a short unit. Sometimes historical topics can also
be effective. These fit in especially well with an overall program that
already emphasizes historical material.
Although curriculum materials on nuclear war are scarce , there are
resources available for student research efforts. Following is a list of a
few that I find especially helpful:
Resoiirces: Books and Periodicals
United States Department of Defense and United States Depart ment of Energy, The
Effects of Nuclear Weapons, Third Edition (Edited by Samuel Glasstone and Philip J.
Dolan), 1977. A th orough summary of effects of nuclear weapons, especially the physical effects. Level ranges from very general to somewhat technical. In fact most
chapters are in two parts: the first at a low technical level; the second treating some of
the more technical and mathematical aspects. Each chapter also includes a bibliography. An important basic reference.
Hiroshima and Nagasaki: The Physical, Medical, and Social Effects of the Atomic
Bom bings, The Committee for the Compilation of Materials on Damage Caused by the
Atomic Bombs in Hiroshima and Nagasaki, translated by E isei Ishikawa and David L.
Swain , Basic Books, 1981. This study of th e effects of the only nuclear weapons ever
used was commissioned by the cities of Hiroshima and Nagasaki . This study, in addition
to covering physical and biological aspects of the destruction, documents the indiscriminate and instantaneous destruction of all aspects of social and community life and also
has a section devoted to the long term social, psychological and spiritual consequences
of the bombings.
Progress in Arms Control?, readings from Scient~fic American, W. H. Freeman, 1979.
Articles in current or back issues of Scientific American on nu clear arms, arms control
and related issues appear frequently. This is a good periodical to check regularly.
Bu lletin of the A tomic Scientists , published by t he Educational Found ation fo r Nuclear
Science, 1020-24 E . 58th Street, Chicago, IL 60637. This peri odical is an excellent
source for information on all aspects of nuclear arms issues, from the technical to the
political. Commentary representing a wide variety of viewpoints is also presented.
Another valuable feature is reviews of current books and audio-visual materials.
Reprints for classroom use are available.
Audiovisiial R esources
A rapidly growing number of films, filmstrips, slideshows, etc. are becoming available.
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A good general source for information on these as well as low cost rentals is the Peace
Resource Center, 42 11 Grand Avenue, Des Moines, IA 50312 (Phone: (5 15) 274-4852).
Many of the material s available are described in recent reviews in the B ulletin of the
Atomic Scien tists .
Conclusion

In conclusion, let me urge you to do what you can in your own area of
science t eaching. We need to urge overall curriculum reform, as our
Stat e Education Association has recently done. At the same time we
need to do all we can, in whatever way we can, in our own classrooms to
overcome the "nuclear ignorance" I have been discussing. A first step
toward ending the nuclear arms race and red ucing the danger of nuclear
war is giving people the understanding that will enable them t o t hink
realistically about nuclear weapons issues. I cannot think of any task for
educators that is more urgent.
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TEACHING
NUCLEAR ISSUES
Th e N uclea r Inform atio n and Resou rce Se rvice has just pub lished seve ral new
pu blica tio ns designed to hel p educa to rs teac h abou t nu clea r weapons and nu clea r powe r. " G row ing U p in a N uclea r Age : A Resource Guide for Ele menta ry
School Teac hers" and " N uclea r Dangers: A Resource Guide for Secondary
School Teac hers" are 32 -page annotated guides to nu clea r-related bac kgrou nd
reading, classroom materials, releva nt o rga ni zat io ns, and audio -visual re sources. ($5 eac h pl us 854 postage, $4 .50 eac h fo r more than 10, $3 .50 each fo r
mo re th an 25. Add 5% postage o n bu lk o rd ers.) The " Teachi ng Nuclear Issues"
Kit includes the secondary Guide pl us a pac ket of teaching materials including
maps, chart s, four spirit masters. fac t sheets and other background readi ng fo r
seco nda ry teac hers. ($10 eac h pl us $1.25 postage , $8 .00 each for 10 or more
copies, plu s 5% postage .) Order fro m N IRS, 1346 Conn. Ave . NW, 4th Floor,
W ashington DC 20036. Allow 4 weeks fo r delive ry.
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